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ACRONYMS AND ABBREVIATIONS 
 
ACL   Army Creek Landfill 
AWC   Artesian Water Company 
CLP  Contract Laboratory Program 
DDA   Drum Disposal Area 
DNREC  State of Delaware Department of Natural Resources and Environmental Control 
DQA  Data Quality Assessment 
DS&G   Delaware Sand & Gravel  
FSWP Rev 2 Feasibility Study Work Plan - Revision 2 
HA   Health Advisory 
HDPE  High-Density Polyethylene 
LC/MS/MS Liquid Chromatography/Tandem Mass Spectrometry 
LCS  Laboratory Control Sample 
LDPE  Low-Density Polyethylene 
LIMS  Laboratory Information Management System 
MS/MSD Matrix Spike/Matrix Spike Duplicate 
NCC   New Castle County 
NFG  National Functional Guidelines 
ng/l   nanograms per liter 
PFCs  Perfluorinated Compounds 
PFCWP Perfluorinated Compounds Work Plan 
PFOA  Perfluorooctanoic Acid 
PFOS  Perfluorooctane Sulfonic Acid 
ppt   parts per trillion 
QA/QC  Quality Assurance/Quality Control 
SAP  Sampling and Analysis Plan 
UPA  Upper Potomac Aquifer 
UPCUTZ Upper Potomac Confining Unit Transition Zone 
USEPA  United States Environmental Protection Agency 
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1.0 INTRODUCTION 
On behalf of the Delaware Sand & Gravel (DS&G) Remedial Trust (the Trust), Golder Associates Inc. 

(Golder) is providing this Addendum to the July-December 2016 Semi-Annual Monitoring Report for the 

Delaware Sand & Gravel Superfund Site (the Site) located in New Castle, Delaware (see Figures 1 

and 2).  This addendum summarizes the collection of samples from a subset of wells (see Table 1 

and Figures 3 and 4) during the September-October 2016 monitoring event for analysis of perfluorinated 

compounds (PFCs).  The samples were collected and analyzed in accordance with the United States 

Environmental Protection Agency (USEPA)-approved1 work plan for sampling and analysis of PFCs in 

groundwater at the Site (PFCWP) dated September 21, 2016 (Golder, 2016a), and the Feasibility Study 

Work Plan Revision 2 (FSWP Rev 2) Sampling and Analysis Plan (SAP) dated October 21, 2011 (Golder, 

2011). 

1 The USEPA provided approval of the work plan via email dated September 23, 2016 (USEPA, 2016a). 
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2.0 GROUNDWATER SAMPLING AND ANALYSES 
Consistent with the PFCWP (Golder, 2016a) and the FSWP Rev 2 SAP (Golder, 2011), Golder measured 

water levels, purged and sampled select wells (see well list in Table 1) screened in the Upper Potomac 

Confining Unit Transition Zone (UPCUTZ) and in the upper and/or lower sand of the Upper Potomac 

Aquifer (UPA) at and downgradient of the Site (see Figures 3 and 4), and submitted the samples for 

analysis. 

The following summarizes information related to sampling and analysis of PFCs in groundwater at the 

Site that was not provided in the Semi-Annual Monitoring Report for July-December 2016. 

2.1 Sampling and Analysis 
2.1.1 Well Purging 
The monitoring wells were purged following the low-flow purging and sampling procedure2 using a 

decontaminated 2-inch diameter submersible pump (Grundfos® Rediflo2) and low-density polyethylene 

tubing3,4 (LDPE) that was dedicated to each well, with the exception of well MW-18 which was sampled 

using a peristaltic pump equipped with LDPE tubing3,4. 

2.1.2 Sample Collection and Analysis 
For analysis of PFCs, Eurofins Lancaster Laboratories of Lancaster, Pennsylvania (Eurofins) supplied 

certified-clean sample bottles, blank bottle labels, custody seals, analyte-free water, coolers, and chain-

of-custody documents for the monitoring event.  All samples were collected directly into the laboratory-

supplied HDPE containers.  Once the containers were sealed, they were placed into individual new 

Ziploc® storage bags, and carefully packed into standard sample coolers with ice at approximately four 

degrees Celsius.  All samples were shipped under chain-of-custody procedures via an overnight courier 

to Eurofins for analysis. 

In addition to the primary samples, the following quality assurance/quality control (QA/QC) samples were 

collected during the September-October 2016 monitoring event for PFC analysis: 

 Eleven trip blanks  (one per day of sample collection) 

 Eleven field blanks (one per day of sample collection) 

 Four field equipment rinsate blanks from decontaminated submersible pumps (one for 
each pump used in the field) 

2 The procedure is based upon the USEPA Region II document entitled “Groundwater Sampling Procedure, Low Stress (Low Flow) 
Purging and Sampling” dated March 20, 1998. 
3 Prior to the September-October 2016 monitoring event, Teflon®-lined polyethylene tubing was used.  Use of Teflon®-lined tubing 
and bailers has been discontinued at the Site due to inclusion of PFCs as analytes for groundwater. 
4 Due to concerns with use of LDPE tubing for sampling of PFCs, the LDPE tubing was swapped out for high-density polyethylene 
(HDPE) tubing for the April 2017 groundwater monitoring event. 
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 Field duplicate parameter sets from four wells (UPA-03D, AWC-E1, MW-29, and DGC-5) 
(one set for each set of 20 samples collected) 

 Triple volumes from four wells (MW-26N, MW-31, DDA-07, and AWC-E2) for the analysis 
of matrix spike/matrix spike duplicates (MS/MSD) (one set for each set of 20 samples 
collected) 

Samples were analyzed for fourteen PFCs by Eurofins using USEPA Method 537, Determination of 

Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase Extraction and Liquid 

Chromatography/Tandem Mass Spectrometry (LC/MS/MS), Version 1.1 (September 2009). 

2.2 Data Quality Assessment 
Eurofins logged the samples into their laboratory information management systems (LIMS) upon receipt, 

and scheduled the samples for preparation and analysis.  Golder performed validation on all the data 

following guidelines provided by USEPA Contract Laboratory Program (CLP) National Functional 

Guidelines (NFG) for Superfund Organic Methods Data Review (September 2016), as applicable to the 

aforementioned analytical method.  Additional information regarding sample analysis and validation, 

including the Data Quality Assessment (DQA) are presented in Appendix A.  The laboratory result forms 

for the validated sample data are also included in Appendix A. 

Based on the data evaluations and data quality assessment, the analytical data for samples collected at 

the Site were determined to be acceptable (including estimated data) for their intended use.  All sample 

results in sample data group (SDG) DSG02 were qualified as estimated (J/UJ) when, due to laboratory 

error, samples were extracted outside the 14-day hold time.  A corrective action letter from the lab 

regarding the samples analyzed out of hold time is included in Appendix A.  Generally acceptable levels 

of accuracy and precision, based on laboratory control sample (LCS), MS/MSD, field duplicate, and 

surrogate recoveries, were achieved for the data.  In addition, the data completeness (i.e., the ratio of the 

amount of valid data obtained to the amount expected, including estimated data (J/J+/J-/UJ)) was 100%.  

The data qualifier summary is presented in Table 2 of Appendix A. 

PFCs were not detected in the trip, field or equipment blanks collected and analyzed during this event. 

2.3 Analytical Results 
The detected PFCs and their respective concentrations for the groundwater samples collected during the 

September-October 2016 monitoring event are summarized and compared to the May 19, 2016 USEPA 

health advisory (HA) of 70 nanograms per liter (ng/l; parts per trillion [ppt]) for perfluorooctanoic acid 

(PFOA), perfluorooctane sulfonate (PFOS), and/or the combined concentrations of PFOA and PFOS in 

Table 2. 
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2.3.1 Drum Disposal Area (DDA) Vicinity Wells 
Golder collected groundwater samples from a total of 16 monitoring wells (2 wells screened in the 

UPCUTZ and 14 wells screened in the UPA) in the vicinity of the DDA for analysis of PFCs during the 

September-October 2016 monitoring event.  PFOA was detected in UPCUTZ and UPA upper sand 

monitoring wells above the May 19, 2016 USEPA HA (see Table 2 for details).  An isoconcentration map 

for PFOA in the UPA upper sand groundwater between the DDA and well PW-1(U) is included as 

Figure 5. 

2.3.2 Wells Downgradient of the DS&G and ACL Sites 
Golder collected groundwater samples from one UPCUTZ and 28 UPA monitoring wells located 

downgradient of the DS&G and Army Creek Landfill (ACL) Sites for analysis of PFCs during the 

September-October 2016 monitoring event.  PFOA and PFOS were detected in downgradient UPA 

monitoring wells above the May 19, 2016 USEPA HA (see Table 2).  PFOA concentrations in the UPA 

upper and lower sand downgradient of the DS&G and ACL Sites are shown on Figures 6 and 7. 
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3.0 RECOMMENDATION 
As recommended to the USEPA via email on March 28, 2017 (DS&G, 2017) and approved by the USEPA 

on March 28, 2017 (USEPA, 2017), Golder will be performing a confirmatory round of PFC sampling and 

analysis during the April 2017 semi-annual monitoring event.  The confirmatory round will include the 

same wells and PFC analytes as the October 2016 monitoring event.  Based on the results from both the 

October 2016 and April 2017 PFC monitoring events, Golder will recommend a PFC monitoring program 

for the October 2017 monitoring event and incorporate PFC data into the conceptual site model. 
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4.0 CLOSING 
Golder appreciates the opportunity to prepare this report for submission to the USEPA on behalf of the 

Trust.  Should you have any questions regarding this report, please contact Ms. Theresa Miller at (603) 

668-0880. 

GOLDER ASSOCIATES INC. 

                       
Theresa A. Miller, P.G., LSP    Ross W. Bennett, PE 
Senior Consultant  Senior Engineer 
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TABLES  



Drum Disposal Area (DDA) Vicinity Monitoring Wells
DDA-01 x Yes
DDA-02 x Yes Notes:
DDA-03 x Yes
DDA-05 x Yes

DDA-07-US x
DDA-10-US x
DDA-11-LS x
DDA-11-US x
DDA-12-US x
DDA-15-US x 3) Trip blanks accompanied each shipment of samples (1 per day).
DDA-16-US x 4) FSWP = Feasibility Study Work Plan

DDA-17 x 5) UPA = Upper Potomac Aquifer
DGC-2S x Yes 6) NCC = New Castle County
DGC-5 x Yes 7) AWC = Artesian Water Company

DGC-7S x Yes 8) PFC = Perfluorinated Compound
MHW-1D x Yes 9) ft bgs = feet below ground surface

Wells Downgradient of the DS&G and ACL Sites
AWC-E1 at 132 ft bgs x -
AWC-E1 at 156 ft bgs x -
AWC-E2 at 140 ft bgs x -
AWC-E2 at 165 ft bgs x -

AWC-G3R ^ Yes
AWC-K1 x Yes

BW-1 x -
BW-2 x -

DGC-10D x Yes
DGC-10S x Yes
DGC-11D x Yes
DGC-11S x Yes
DGC-8D x -
DGC-8S x -
MW-18 x Yes***

MW-26N x Yes***
MW-28 x -
MW-29 x -

MW-22N -
MW-34 x Yes***

P-4_UPA x -
P-5L x -
P-5U x -

MW-40 -
RT-1-UP x Yes
UPA-01 x Yes
BW-3 -

UPA-02S x Yes
UPA-03D x Yes Prepared by: TGB

UPA-101-TZ x Checked by: BPC
UPA-101-US x Reviewed by: TAM

Not included in FSWP Rev 2.  
Installed in Fall 2013.

Not included in FSWP 
Revision 2.  Installed as 

part of Supplemental 
Remedial Investigation 
Activities in Fall 2012.

See Notes.

1) A synoptic round of water level measurements was collected after 
the monitoring event.

^ Well was not sampled during the September-October 2016 sampling 
event due to denial of access by AWC

2) The following quality assurance/quality control (QA/QC) samples 
were collected during the monitoring event at a rate of 1 per 20 
primary samples:  field duplicates, field equipment rinsate blanks, 
matrix spikes and matrix spike duplicates. 

*** Initially sampled in April 2012 to collect additional FS parameters, 
but due to detections in well P-6_(UPA), these area wells remained in 
the monitoring program.

- Indicates well was not included as a FSWP Revision 2 sample 
location

Sample ID
FSWP Revision 2 

(October 2011) Sample 
Location?

PFC Monitoring

Table 1
September-October 2016 Semi-Annual Monitoring Program - PFC Monitoring

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

\\manchester\data\Projects\2001\013-6052 DS&G\Post FS\PFAS\2017-03 PFAS Sampling memo\Final\
Table 1 2016 PFC Sampling Summary xlsx Page 1 of 1



Table 2
September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Parameter Unit CAS HA Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL
Perfluorohexanoic acid ng/l 307-24-4 NE 29 J- 1 29 1 25 1 61 1 25 1 43 J 1 25 1 27 1 60 1 21 1 31 J- 1 13 1 21 1 20 1
Perfluoroheptanoic acid ng/l 375-85-9 NE 13 1 22 1 22 J- 1 48 J- 1 16 1 23 J 1 20 J+ 1 23 1 34 1 17 1 8 1 8 1 13 1 13 1
Perfluorooctanoic acid (PFOA) ng/l 335-67-1 70 76 J- 1 180 1 150 1 600 10 150 1 180 J 1 140 1 150 1 230 1 200 1 34 1 49 1 110 1 38 1
Perfluorononanoic acid ng/l 375-95-1 NE 2 J 1 10 1 12 1 12 1 9 1 7 J 1 10 J 1 13 1 13 1 5 J+ 1 5 1 3 J+ 1 3 1 13 1
Perfluorodecanoic acid ng/l 335-76-2 NE U 1 2 J+ 1 1 J 1 7 1 1 J 1 2 J 1 2 J+ 1 3 1 2 J 1 1 J+ 1 2 1 1 J+ 1 5 1 12 1
Perfluoroundecanoic acid ng/l 2058-94-8 NE U 2 U 2 U 2 UJ 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 4 J 2
Perfluorododecanoic acid ng/l 307-55-1 NE UJ 3 U 3 U 3 UJ 3 U 3 UJ 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3
Perfluorotridecanoic acid ng/l 72629-94-8 NE UJ 2 U 2 U 2 UJ 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2
Perfluorotetradecanoic acid ng/l 376-06-7 NE UJ 3 U 3 U 3 UJ 3 U 3 UJ 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3
Perfluorobutane Sulfonate ng/l 29420-43-3 NE UJ 4 UJ 4 6 J 4 U 4 U 4 UJ 4 UJ 4 UJ 4 U 4 U 4 U 4 U 4 U 4 U 4
Perfluorohexane Sulfonate ng/l 108427-53-8 NE U 4 41 4 19 4 73 4 21 4 53 J 4 14 J+ 4 7 J 4 25 4 26 4 U 4 17 4 35 4 18 4
Perfluorooctane Sulfonate (PFOS) ng/l 1763-23-1 70 7 J 5 29 5 18 5 64 5 19 5 16 J+ 5 14 J 5 23 5 19 5 22 5 U 5 12 5 24 5 15 5
N-methyl perfluorooctanesulfonamidoacetic Acid ng/l 2355-31-9 NE U 4 U 4 UJ 4 4 J 4 U 4 UJ 4 U 4 U 4 UJ 4 U 4 U 4 U 4 UJ 4 UJ 4
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l 2991-50-6 NE UJ 5 UJ 5 U 5 UJ 5 U 5 UJ 5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 UJ 5 UJ 5
Total PFOA + PFOS ng/l NA 70 83 209 168 664 169 196 154 173 249 222 34 61 134 53

Sample ID
Sample Date

N=Normal, FD=Field Duplicate N

DDA-05
9/27/2016

N

DDA-01
9/27/2016

N

DDA-11-LS
9/27/2016

N

DDA-11-US
9/27/2016

N

DDA-07-US
10/10/2016

N

DDA-10-US
10/5/2016

N

DDA-02
9/28/2016

N

DDA-03
9/29/2016

DDA-12-US
9/29/2016

N

DDA-15-US
10/6/2016

N N N N N
10/6/2016
DGC-8S DGC-8D

10/6/2016
DGC-10D
9/29/2016

DGC-10S
9/29/2016
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Table 2
September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Parameter Unit CAS HA
Perfluorohexanoic acid ng/l 307-24-4 NE
Perfluoroheptanoic acid ng/l 375-85-9 NE
Perfluorooctanoic acid (PFOA) ng/l 335-67-1 70
Perfluorononanoic acid ng/l 375-95-1 NE
Perfluorodecanoic acid ng/l 335-76-2 NE
Perfluoroundecanoic acid ng/l 2058-94-8 NE
Perfluorododecanoic acid ng/l 307-55-1 NE
Perfluorotridecanoic acid ng/l 72629-94-8 NE
Perfluorotetradecanoic acid ng/l 376-06-7 NE
Perfluorobutane Sulfonate ng/l 29420-43-3 NE
Perfluorohexane Sulfonate ng/l 108427-53-8 NE
Perfluorooctane Sulfonate (PFOS) ng/l 1763-23-1 70
N-methyl perfluorooctanesulfonamidoacetic Acid ng/l 2355-31-9 NE
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l 2991-50-6 NE
Total PFOA + PFOS ng/l NA 70

Sample ID
Sample Date

N=Normal, FD=Field Duplicate
Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL

29 1 57 1 34 1 44 1 55 1 23 1 `` 1 22 J 1 UJ 1 3 1 38 J- 1 27 1 44 1 45 J 1
20 J+ 1 34 J+ 1 23 J+ 1 29 1 31 J+ 1 16 1 31 1 12 J 1 UJ 1 U 1 23 1 18 1 21 1 26 J 1
200 1 290 1 200 1 160 1 190 1 130 1 280 1 43 J+ 1 UJ 1 2 1 120 1 180 1 60 1 170 J 1

7 J 1 7 J+ 1 9 J+ 1 5 J+ 1 6 J+ 1 10 1 13 J+ 1 13 J 1 UJ 1 U 1 6 1 9 1 2 1 8 J 1
1 J+ 1 2 J+ 1 U 1 U 1 U 1 1 J 1 2 1 3 J 1 UJ 1 U 1 5 1 3 1 U 1 13 J+ 1

U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 UJ 2 U 2 U 2 U 2 U 2 UJ 2
U 3 U 3 U 3 U 3 U 3 U 3 U 3 UJ 3 UJ 3 U 3 U 3 U 3 UJ 3 UJ 3
U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 UJ 2 U 2 U 2 U 2 UJ 2 UJ 2
U 3 U 3 U 3 U 3 U 3 U 3 U 3 UJ 3 UJ 3 U 3 U 3 U 3 UJ 3 UJ 3
UJ 4 U 4 UJ 4 U 4 U 4 U 4 U 4 UJ 4 UJ 4 U 4 U 4 U 4 U 4 UJ 4

17 4 56 J+ 4 6 J 4 7 J 4 7 J 4 9 J 4 14 4 UJ 4 UJ 4 U 4 52 4 34 4 5 J 4 110 J+ 4
17 J+ 5 34 J+ 5 12 J+ 5 9 J 5 12 5 15 5 16 5 7 J+ 5 UJ 5 U 5 29 5 21 5 U 5 50 J+ 5

U 4 U 4 U 4 U 4 U 4 U 4 U 4 UJ 4 UJ 4 U 4 U 4 UJ 4 UJ 4 UJ 4
UJ 5 U 5 UJ 5 U 5 U 5 U 5 U 5 UJ 5 UJ 5 U 5 U 5 UJ 5 UJ 5 UJ 5

217 324 212 169 202 145 296 50 0 2 149 201 60 220

9/27/2016
N

DDA-17
9/28/2016

FDNNNN
9/29/2016

N

DGC-7S
10/10/2016

N

MHW-1D
10/6/2016

NN

DGC-2S
9/27/2016

N

DGC-5
10/10/2016

FD

DDA-16-US

N N

UPA-01
10/6/2016

UPA-02D
9/29/2016

UPA-02S UPA-03D
10/3/2016

DGC-11D
10/3/2016

DGC-11S
10/3/2016

RT-1-UP
10/5/2016

DGC-5
10/10/2016
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Table 2
September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Parameter Unit CAS HA
Perfluorohexanoic acid ng/l 307-24-4 NE
Perfluoroheptanoic acid ng/l 375-85-9 NE
Perfluorooctanoic acid (PFOA) ng/l 335-67-1 70
Perfluorononanoic acid ng/l 375-95-1 NE
Perfluorodecanoic acid ng/l 335-76-2 NE
Perfluoroundecanoic acid ng/l 2058-94-8 NE
Perfluorododecanoic acid ng/l 307-55-1 NE
Perfluorotridecanoic acid ng/l 72629-94-8 NE
Perfluorotetradecanoic acid ng/l 376-06-7 NE
Perfluorobutane Sulfonate ng/l 29420-43-3 NE
Perfluorohexane Sulfonate ng/l 108427-53-8 NE
Perfluorooctane Sulfonate (PFOS) ng/l 1763-23-1 70
N-methyl perfluorooctanesulfonamidoacetic Acid ng/l 2355-31-9 NE
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l 2991-50-6 NE
Total PFOA + PFOS ng/l NA 70

Sample ID
Sample Date

N=Normal, FD=Field Duplicate
Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL

51 J 1 29 1 29 1 25 J 1 20 J 1 28 J- 1 20 J 1 40 1 30 J 1 31 J 1 40 J- 1 18 1 86 1 9 1
29 J+ 1 16 1 16 1 16 J 1 13 J 1 20 1 11 J+ 1 23 1 19 J 1 19 J 1 28 1 10 1 33 1 5 J+ 1
180 J 1 86 1 84 1 130 J 1 83 J 1 150 J- 1 87 J 1 54 1 130 J 1 120 J 1 190 J- 1 66 1 170 1 35 1

8 J+ 1 10 1 10 1 10 J+ 1 9 J 1 6 1 4 J+ 1 3 J+ 1 9 J 1 9 J 1 6 1 5 1 68 1 1 J+ 1
13 J+ 1 2 1 3 1 UJ 1 2 J 1 2 J 1 1 J+ 1 U 1 2 J 1 2 J 1 U 1 U 1 1 J 1 U 1

UJ 2 U 2 U 2 UJ 2 UJ 2 U 2 UJ 2 U 2 UJ 2 UJ 2 U 2 U 2 U 2 U 2
UJ 3 U 3 U 3 UJ 3 UJ 3 U 3 UJ 3 U 3 UJ 3 UJ 3 UJ 3 U 3 U 3 U 3
UJ 2 U 2 U 2 UJ 2 UJ 2 U 2 UJ 2 U 2 UJ 2 UJ 2 UJ 2 U 2 U 2 U 2
UJ 3 U 3 U 3 UJ 3 UJ 3 U 3 UJ 3 U 3 UJ 3 UJ 3 UJ 3 U 3 U 3 U 3
UJ 4 U 4 U 4 UJ 4 UJ 4 U 4 UJ 4 6 J 4 UJ 4 UJ 4 4 J 4 U 4 29 4 U 4

110 J 4 10 J 4 9 J 4 16 J 4 11 J 4 25 4 17 J 4 8 J 4 10 J 4 10 J 4 10 4 14 4 190 4 7 J 4
55 J+ 5 11 5 10 J 5 18 J+ 5 17 J 5 47 5 11 J+ 5 9 J 5 120 J 5 130 J 5 100 5 14 5 28 5 5 J 5

UJ 4 U 4 U 4 UJ 4 UJ 4 U 4 UJ 4 U 4 UJ 4 UJ 4 U 4 U 4 U 4 U 4
UJ 5 U 5 U 5 UJ 5 UJ 5 U 5 UJ 5 U 5 UJ 5 UJ 5 25 5 U 5 U 5 U 5

235 97 94 148 100 197 98 63 250 250 290 80 198 40

N

AWC-E1
10/13/2016

UPA-03D
10/3/2016 10/13/2016

NFD

AWC-E1 P-4_UPA
10/14/2016

N

P-5L
10/7/2016

N

MW-31
10/5/2016

N

MW-34
10/7/2016

N

MW-29
10/5/2016

FD

MW-29
10/5/2016

N

MW-26N
10/3/2016

N

MW-28

N

BW-2
10/4/2016

N

MW-18
10/7/2016

N
10/4/2016 10/5/2016

N

BW-1
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Table 2
September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Parameter Unit CAS HA
Perfluorohexanoic acid ng/l 307-24-4 NE
Perfluoroheptanoic acid ng/l 375-85-9 NE
Perfluorooctanoic acid (PFOA) ng/l 335-67-1 70
Perfluorononanoic acid ng/l 375-95-1 NE
Perfluorodecanoic acid ng/l 335-76-2 NE
Perfluoroundecanoic acid ng/l 2058-94-8 NE
Perfluorododecanoic acid ng/l 307-55-1 NE
Perfluorotridecanoic acid ng/l 72629-94-8 NE
Perfluorotetradecanoic acid ng/l 376-06-7 NE
Perfluorobutane Sulfonate ng/l 29420-43-3 NE
Perfluorohexane Sulfonate ng/l 108427-53-8 NE
Perfluorooctane Sulfonate (PFOS) ng/l 1763-23-1 70
N-methyl perfluorooctanesulfonamidoacetic Acid ng/l 2355-31-9 NE
N-ethyl perfluorooctanesulfonamidoacetic Acid ng/l 2991-50-6 NE
Total PFOA + PFOS ng/l NA 70

Sample ID
Sample Date

N=Normal, FD=Field Duplicate
Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL

46 1 38 J- 1 47 J- 1 52 1 30 1 30 1 33 1 7 1
23 1 33 1 22 J+ 1 29 J+ 1 15 J+ 1 12 1 15 1 4 J+ 1
76 1 140 J- 1 130 1 210 1 76 1 110 1 130 1 23 1
8 1 10 1 4 1 8 1 12 J+ 1 6 1 5 1 2 J+ 1
4 1 4 1 U 1 5 1 4 1 3 1 3 1 U 1
5 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2

U 3 U 3 U 3 U 3 U 3 U 3 UJ 3 U 3
U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 U 2
U 3 U 3 U 3 U 3 U 3 U 3 UJ 3 U 3
U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4
U 4 44 4 8 J 4 50 J+ 4 8 J 4 30 4 26 4 6 J 4
U 5 21 5 U 5 37 5 11 5 14 5 15 5 6 J 5
U 4 U 4 UJ 4 U 4 U 4 U 4 U 4 U 4
U 5 U 5 UJ 5 U 5 U 5 U 5 U 5 U 5

76 161 130 247 87 124 145 29

P-5U
10/7/2016

N

P-6_UPA
9/28/2016

UPA-101-TZ
9/28/2016

UPA-101-US
9/28/2016

N N N

AWC-K1
10/13/2016

N

AWC-E1
10/13/2016

N

AWC-E2
10/13/2016

N
10/13/2016

N

AWC-E2
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Table 2
September-October 2016 Semi-Annual Monitoring Program - Summary of Detected PFCs

Delaware Sand & Gravel Superfund Site
New Castle, Delaware

Notes:
Green highlight = Concentration exceeds HA 

Abbreviations:

ng/L = nanograms per liter 
Qual = interpreted qualifier 
RDL = reporting detection limit 
NE = standard does not exist
PFCs = perfluorinated compounds
Qualifiers:
J - The analyte is present; however, the reported value may not be accurate or precise.

U - not detected above RDL
UJ - not detected above RDL, RDL is estimated

Prepared by: AZ
Checked by: BPC

Reviewed by: RWB

J- - The analyte is present; however, the reported value may not be accurate or precise.  The result is biased 
low.

J+ - The analyte is present; however, the reported value may not be accurate or precise.  The result is 
biased high.

HA = the May 19, 2016 USEPA health advisory (HA) of 70 nanograms per liter (ng/l; parts per trillion [ppt]) 
for perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), and/or the combined concentrations of 
PFOA and PFOS
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Data Quality Assessment 
September-October 2016 PFCs Groundwater Monitoring Event 

Delaware Sand & Gravel Superfund Site 
New Castle, DE 

 

This report presents the findings of the data quality assessment performed on the analyses of 

environmental samples collected for the perfluoroalkyl compounds (PFCs) during the October 2016 

Groundwater Monitoring Event.  The groundwater monitoring was conducted at the Delaware Sand and 

Gravel (DS&G) Superfund Site (Site), located in New Castle, Delaware.  Samples for this Monitoring Event 

were collected between September 27, 2016 and October 14, 2016.  The chemical data for samples 

collected at the Site were evaluated to identify data quality issues which could affect the use of the data for 

decision making purposes.  A total of 46 primary samples and the following Quality Assurance/Quality 

Control (QA/QC) samples were collected: 

 Eleven (11) trip blanks;  

 Eleven (11) field blanks; 

 Four (4) equipment rinsate blanks; 

 Four (4) matrix spike / matrix spike duplicate (MS/MSD) samples; and 

 Four (4) field duplicate parameter sets. 

All samples were analyzed for fourteen (14) PFCs2 by Eurofins Lancaster Laboratories of Lancaster, 

Pennsylvania utilizing the following methodology: 

 PFCs by United States Environmental Protection Agency (USEPA) Method 537,  
Determination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase 
Extraction and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS), 
Version 1.1 (September 2009) 

Information regarding the sample point identifications, analytical methods, QC samples, sampling dates, 

and contract laboratory sample delivery group (SDG) designations are summarized in Table 1. 

All groundwater results were validated following guidelines provided by USEPA Contract Laboratory 

Program (CLP) National Functional Guidelines (NFG) for Superfund Organic Methods Data Review 

(September 2016), as applicable to the above listed analytical method.  In general, chemical results for the 

                                                 
2 Reported PFCs include: Perfluorobutane Sulfonate, Perfluorohexanoic acid, Perfluorohexane Sulfonate, 

Perfluoroheptanoic acid, Perfluorooctanoic acid (PFOA), Perfluorooctane sulfonate (PFOS), Perfluorononanoic acid, 
Perfluorodecanoic acid, Perfluoroundecanoic acid, Perfluorododecanoic acid, Perfluorotridecanoic acid, 
Perfluorotetradecanoic acid, N-methyl perfluorooctanesulfonamidoacetic Acid, and N-ethyl 
perfluorooctanesulfonamidoacetic Acid 
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samples collected at the Site were qualified on the basis of outlying precision or accuracy parameters, or 

on the basis of professional judgment.  The following definitions provide a brief explanation of the qualifiers 

which may have been assigned to data during the data evaluation process. 

J The analyte is present; however, the reported value may not be accurate or precise. 

J- 
The analyte is present; however, the reported value may not be accurate or precise.  The 
result is biased low. 

J+ 
The analyte is present; however, the reported value may not be accurate or precise.  The 
result is biased high. 

UJ 
The analyte was not detected above the reported sample quantitation limit.  However, the 
reported quantitation limit is approximate. 

The data generated during this Groundwater Monitoring Event met the QC criteria established in the 

respective USEPA method and CLP guidelines, except as noted below.  Qualifications may not have been 

required for all samples.  Table 2 summarizes detailed qualifications applied to the data. 

 All sample results in SDG DSG02 were qualified as estimated (J/UJ) when, due to 
laboratory error, samples were extracted outside the 14-day hold time. 

 Select results were qualified as biased low for detected results (J-) and estimated for non-
detect results (UJ) when surrogate recoveries were below QC criteria. 

 Select results were qualified as biased high (J+) when surrogate recoveries were above 
QC criteria. 

 Certain perfluorobutanesulfonate and n-ethyl perfluorooctanesulfonamidoacetic acid 
results were qualified as estimated (UJ) when the associated laboratory control sample 
recoveries were below QC criteria. 

 Certain results were qualified as biased low (J-) when internal standard areas were 
above QC criteria. 

 Select results were qualified as biased high for detected results (J+) and estimated for 
non-detect results (UJ) when internal standard areas were below QC criteria. 

 Select results were qualified as estimated (J) when surrogate recoveries and internal 
standard areas were both below QC criteria, or when surrogate recoveries and internal 
standard areas were both above QC criteria. 

Based on the data evaluations and data quality assessment, the analytical data for samples collected at 

the Site were determined to be acceptable (including estimated data) for their intended use.  Generally 

acceptable levels of accuracy and precision, based on LCS, MS/MSD, field duplicate, and surrogate 

recoveries, were achieved for the data.  In addition, the data completeness (i.e. the ratio of the amount of 

valid data obtained to the amount expected, including estimated data (J/J+/J-/UJ)) was 100%. 



February 2017 Table 1

Sample Point Identifications

September-October 2016 PFCs Groundwater Monitoring Event

Delaware Sand & Gravel Superfund Site

New Castle, Delaware

013-6052.012

SDG Field ID Matrix

Sample 

Date PFCs Field Duplicate MS/MSD

Primary Samples

DSG01 DDA-11-US GW 9/27/2016 X

DSG01 DDA-11-LS GW 9/27/2016 X

DSG01 DDA-16-US GW 9/27/2016 X

DSG01 DDA-01 GW 9/27/2016 X

DSG01 DGC-2S GW 9/27/2016 X

DSG01 DDA-05 GW 9/27/2016 X

DSG01 UPA-101-T2 GW 9/28/2016 X

DSG01 UPA-101-US GW 9/28/2016 X

DSG01 P-6 (UPA) GW 9/28/2016 X

DSG01 DDA-02 GW 9/28/2016 X

DSG01 DDA-17 GW 9/28/2016 X

DSG01 DGC-10S GW 9/29/2016 X

DSG01 DGC-10D GW 9/29/2016 X

DSG01 UPA-02S GW 9/29/2016 X

DSG01 UPA-02D GW 9/29/2016 X

DSG01 DDA-12-US GW 9/29/2016 X

DSG01 DDA-03 GW 9/29/2016 X

DSG02 FDGW 100316 GW 10/3/2016 X X (UPA-03D)

DSG02 UPA-03D GW 10/3/2016 X

DSG02 MW-26N GW 10/3/2016 X X

DSG02 DGC-11D GW 10/3/2016 X

DSG02 DGC-11S GW 10/3/2016 X

DSG02 BW-2 GW 10/4/2016 X

DSG02 BW-1 GW 10/4/2016 X

DSG02 DDA-10-US GW 10/5/2016 X

DSG02 FDGW_100516 GW 10/5/2016 X X (MW-29)

DSG02 MW-29 GW 10/5/2016 X

DSG03 MW-31 GW 10/5/2016 X X

DSG03 RT-1UP GW 10/5/2016 X

DSG03 MW-28 GW 10/5/2016 X

DSG03 DGC-8D GW 10/6/2016 X

DSG03 DGC-8S GW 10/6/2016 X

DSG03 MHW-1D GW 10/6/2016 X

DSG03 DDA-15-US GW 10/6/2016 X

DSG03 UPA-01 GW 10/6/2016 X

DSG03 MW-18 GW 10/7/2016 X

DSG03 MW-34 GW 10/7/2016 X

DSG03 P-5L (UPA) GW 10/7/2016 X

DSG03 P-5U (UPA) GW 10/7/2016 X

DSG05 FDGW 101016 GW 10/10/2016 X X (DGC-5)

DSG05 DGC-5 GW 10/10/2016 X

DSG05 DDA-07-US GW 10/10/2016 X X

DSG05 DGC-7S GW 10/10/2016 X

DSG05 FDGW_101316 GW 10/13/2016 X X (AWC-E1 (132))

DSG05 AWC-E1 (132) GW 10/13/2016 X

DSG05 AWC-E2 (140) GW 10/13/2016 X X

DSG05 AWC-E1 (156) GW 10/13/2016 X

DSG05 AWC-K1 GW 10/13/2016 X

DSG05 AWC-E2(165) GW 10/13/2016 X

DSG05 P-4 (UPA) GW 10/14/2016 X

Rinse Blanks

DSG01 RBGW1_092716 WQ 9/27/2016 X

DSG01 RBGW2_092716 WQ 9/27/2016 X

DSG01 RBGW3_092716 WQ 9/27/2016 X

DSG01 RBGW4_092716 WQ 9/27/2016 X

 \\manchester\data\Projects\2001\013-6052 DS&G\Post FS\PFAS\2017-03 PFAS Sampling memo\Draft\Appx\App A\ 

 Data Narr Tables 2016_10 PFCs GW.xlsx Table 1 Page 1 of 2



February 2017 Table 1

Sample Point Identifications

September-October 2016 PFCs Groundwater Monitoring Event

Delaware Sand & Gravel Superfund Site

New Castle, Delaware

013-6052.012

SDG Field ID Matrix

Sample 

Date PFCs Field Duplicate MS/MSD

Field Blanks

DSG01 FBGW_092716 WQ 9/27/2016 X

DSG01 FBGW_092816 WQ 9/28/2016 X

DSG01 FBGW_092916 WQ 9/29/2016 X

DSG02 FBGW_100316 WQ 10/3/2016 X

DSG02 FBGW 100416 WQ 10/4/2016 X

DSG02 FBGW_100516 WQ 10/5/2016 X

DSG03 FBGW 100616 WQ 10/6/2016 X

DSG03 FBGW_100716 WQ 10/7/2016 X

DSG05 FBGW 101016 WQ 10/10/2016 X

DSG05 FBGW_101316 WQ 10/13/2016 X

DSG05 FBGW_101416 WQ 10/14/2016 X

Trip Blanks

DSG01 TBGW_092716 WQ 9/27/2016 X

DSG01 TBGW_092816 WQ 9/28/2016 X

DSG01 TBGW_092916 WQ 9/29/2016 X

DSG02 TBGW 100316 WQ 10/3/2016 X

DSG02 TBGW_100416 WQ 10/4/2016 X

DSG02 TBGW 100516 WQ 10/5/2016 X

DSG03 TBGW_100616 WQ 10/6/2016 X

DSG03 TBGW_100716 WQ 10/7/2016 X

DSG05 TBGW_101016 WQ 10/10/2016 X

DSG05 TBGW_101316 WQ 10/13/2016 X

DSG05 TBGW_101416 WQ 10/14/2016 X

Abbreviations:

GW - Groundwater

MS/MSD - Matrix Spike / Matrix Spike Duplicate

PFCs - Perfluoroalkyl compounds

SDG - Sample Delivery Group

WQ - Water, Quality Control
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February 2017 Table 2

Data Qualifications

September-October 2016 PFCs Groundwater Monitoring Event   

Delaware Sand & Gravel Superfund Site

New Castle, Delaware

013-6052.012

SDG Sample Name Constituent New Result New RL Qualifier Reason

DSG01 DDA-11-US Perfluorobutanesulfonate - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-11-LS Perfluorobutanesulfonate - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-16-US Perfluorobutanesulfonate - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-01 Perfluorobutanesulfonate - - UJ LCS/LCSD recovery below QC criteria

DSG01 DGC-2S Perfluorobutanesulfonate - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-05 Perfluorobutanesulfonate - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-11-US n-Ethyl Perfluorooctanesulfonamidoacetic Acid - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-11-LS n-Ethyl Perfluorooctanesulfonamidoacetic Acid - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-16-US n-Ethyl Perfluorooctanesulfonamidoacetic Acid - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-01 n-Ethyl Perfluorooctanesulfonamidoacetic Acid - - UJ LCS/LCSD recovery below QC criteria

DSG01 DGC-2S n-Ethyl Perfluorooctanesulfonamidoacetic Acid - - UJ LCS/LCSD recovery below QC criteria

DSG01 DDA-05 n-Ethyl Perfluorooctanesulfonamidoacetic Acid - - UJ LCS/LCSD recovery below QC criteria

DSG01 UPA-101-TZ Perfluoroheptanoic acid - - J+ IS below QC criteria

DSG01 UPA-101-US Perfluoroheptanoic acid - - J+ IS below QC criteria

DSG01 DDA-02 Perfluoroheptanoic acid - - J- IS above QC criteria

DSG01 DDA-11-LS Perfluoroheptanoic acid J+ Surrogate recovery above QC criteria

DSG01 DDA-16-US Perfluoroheptanoic acid - - J+ Surrogate recovery above QC criteria

DSG01 DDA-17
Perfluoroheptanoic acid - - J+

IS below QC criteria / Surrogate recovery 

above QC criteria

DSG01 UPA-101-TZ
N-methyl perfluorooctanesulfonamidoacetic Acid - - UJ

IS below QC criteria / Surrogate recovery 

below QC criteria

DSG01 UPA-101-TZ
N-ethyl perfluorooctanesulfonamidoacetic Acid - - UJ

IS below QC criteria / Surrogate recovery 

below QC criteria

DSG01 DDA-02 N-methyl perfluorooctanesulfonamidoacetic Acid - - UJ IS below QC criteria

DSG01 DGC-10S
N-methyl perfluorooctanesulfonamidoacetic Acid - - UJ

IS below QC criteria / Surrogate recovery 

below QC criteria

DSG01 UPA-02S
N-methyl perfluorooctanesulfonamidoacetic Acid - - UJ

IS below QC criteria / Surrogate recovery 

below QC criteria

DSG01 UPA-02S
N-ethyl perfluorooctanesulfonamidoacetic Acid - - UJ

IS below QC criteria / Surrogate recovery 

below QC criteria

DSG01 DDA-12-US N-methyl perfluorooctanesulfonamidoacetic Acid - - UJ IS below QC criteria

DSG01 DDA-03
N-methyl perfluorooctanesulfonamidoacetic Acid - - J

IS below QC criteria / Surrogate recovery 

below QC criteria

DSG01 DDA-03
N-ethyl perfluorooctanesulfonamidoacetic Acid - - UJ

IS below QC criteria / Surrogate recovery 

below QC criteria

DSG01 DDA-03 Perfluoroheptanoic acid - - J- IS above QC criteria

DSG01 DDA-11-LS
Perfluorooctane Sulfonate (PFOS) - - J

IS above QC criteria / Surrogate recovery 

above QC criteria

DSG01 DDA-11-LS
Perfluorononanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria

DSG01 DDA-16-US
Perfluorononanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria

DSG01 DDA-11-LS Perfluorodecanoic acid - - J+ Surrogate recovery above QC criteria

DSG01 DDA-11-LS Perfluorohexane Sulfonate - - J+ Surrogate recovery above QC criteria
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February 2017 Table 2

Data Qualifications

September-October 2016 PFCs Groundwater Monitoring Event   

Delaware Sand & Gravel Superfund Site

New Castle, Delaware

013-6052.012

SDG Sample Name Constituent New Result New RL Qualifier Reason

DSG01 DDA-16-US Perfluorodecanoic acid - - J+ Surrogate recovery above QC criteria

DSG01 DDA-16-US Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG01 DDA-01 Perfluorodecanoic acid - - J+ Surrogate recovery above QC criteria

DSG01 DGC-2S Perfluoroheptanoic acid - - J+ Surrogate recovery above QC criteria

DSG01 DGC-2S Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG01 DGC-2S Perfluorononanoic acid - - J+ Surrogate recovery above QC criteria

DSG01 DDA-05 Perfluorododecanoic acid - - UJ Surrogate recovery below QC criteria

DSG01 DDA-05 Perfluorotridecanoic acid - - UJ Surrogate recovery below QC criteria

DSG01 DDA-05 Perfluorotetradecanoic acid - - UJ Surrogate recovery below QC criteria

DSG01 DDA-05 Perfluorohexanoic acid - - J- Surrogate recovery below QC criteria

DSG01 DDA-05 Perfluorooctanoic acid (PFOA) - - J- Surrogate recovery below QC criteria

DSG01 UPA-101-TZ Perfluorohexanoic acid - - J- Surrogate recovery below QC criteria

DSG01 UPA-101-US Perfluorohexane Sulfonate - - J+ Surrogate recovery above QC criteria

DSG01 DDA-17 Perfluorohexane Sulfonate J+ Surrogate recovery above QC criteria

DSG01 DDA-17 Perfluorononanoic acid - - J+ Surrogate recovery above QC criteria

DSG01 DDA-17 Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG01 DDA-17 Perfluorodecanoic acid - - J+ Surrogate recovery above QC criteria

DSG01 P-6(UPA) Perfluorohexanoic acid - - J- Surrogate recovery below QC criteria

DSG01 P-6(UPA) Perfluorooctanoic acid (PFOA) - - J- Surrogate recovery below QC criteria

DSG01 DGC-10S N-ethyl perfluorooctanesulfonamidoacetic Acid - - UJ Surrogate recovery below QC criteria

DSG01 DGC-10D N-methyl perfluorooctanesulfonamidoacetic Acid - - UJ Surrogate recovery below QC criteria

DSG01 DGC-10D N-ethyl perfluorooctanesulfonamidoacetic Acid - - UJ Surrogate recovery below QC criteria

DSG01 UPA-02S Perfluorododecanoic acid - - UJ Surrogate recovery below QC criteria

DSG01 UPA-02S Perfluorotridecanoic acid - - UJ Surrogate recovery below QC criteria

DSG01 UPA-02S Perfluorotetradecanoic acid - - UJ Surrogate recovery below QC criteria

DSG01 UPA-02D N-methyl perfluorooctanesulfonamidoacetic Acid - - UJ Surrogate recovery below QC criteria

DSG01 UPA-02D N-ethyl perfluorooctanesulfonamidoacetic Acid - - UJ Surrogate recovery below QC criteria

DSG01 DDA-03 Perfluoroundecanoic acid UJ Surrogate recovery below QC criteria

DSG01 DDA-03 Perfluorododecanoic acid UJ Surrogate recovery below QC criteria

DSG01 DDA-03 Perfluorotridecanoic acid UJ Surrogate recovery below QC criteria

DSG01 DDA-03 Perfluorotetradecanoic acid UJ Surrogate recovery below QC criteria

DSG02 FDGW_100316 All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 UPA-03D All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 MW-26N All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 DGC-11D All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 DGC-11S All results - - UJ Sample extracted outside 14-day hold time

DSG02 BW-2 All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 BW-1 All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 DDA-10-US All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 FDGW_100516 All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 MW-29 All results - - J/UJ Sample extracted outside 14-day hold time

DSG02 DGC-11D
Perfluorodecanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria.
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February 2017 Table 2

Data Qualifications

September-October 2016 PFCs Groundwater Monitoring Event   

Delaware Sand & Gravel Superfund Site

New Castle, Delaware

013-6052.012

SDG Sample Name Constituent New Result New RL Qualifier Reason

DSG02 DDA-10-US
Perfluorodecanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria.

DSG02 FDGW-100316
Perfluoroheptanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria.

DSG02 FDGW-100316
Perfluorononanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria.

DSG02 DGC-11D
Perfluoroheptanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria.

DSG02 DGC-11D
Perfluorononanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria.

DSG02 DDA-10-US
Perfluorononanoic acid - - J

IS above QC criteria / Surrogate recovery 

above QC criteria.

DSG02 MW-26N Perfluorodecanoic acid - - J+ Surrogate recovery above QC criteria

DSG02 MW-26N Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG02 MW-26N Perfluorononanoic acid - - J+ Surrogate recovery above QC criteria

DSG02 FDGW-100316 Perfluorodecanoic acid - - J+ Surrogate recovery above QC criteria

DSG02 FDGW-100316 Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG02 FDGW-100316 Perfluorohexane Sulfonate - - J+ Surrogate recovery above QC criteria

DSG02 UPA-03D Perfluorodecanoic acid - - J+ Surrogate recovery above QC criteria

DSG02 UPA-03D Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG02 UPA-03D Perfluorononanoic acid - - J+ Surrogate recovery above QC criteria

DSG02 DGC-11D Perfluorooctanoic acid (PFOA) - - J+ Surrogate recovery above QC criteria

DSG02 DGC-11D Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG02 BW-1 Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG02 BW-1 Perfluorononanoic acid - - J+ Surrogate recovery above QC criteria

DSG02 DDA-10-US Perfluorooctane Sulfonate (PFOS) - - J+ Surrogate recovery above QC criteria

DSG02 MW-26N Perfluoroheptanoic acid - - J+ Surrogate recovery above QC criteria

DSG02 UPA-03D Perfluoroheptanoic acid - - J+ Surrogate recovery above QC criteria

DSG03 MW-31 Perfluorododecanoic acid -- -- UJ Surrogate recovery below QC criteria

DSG03 MW-31 Perfluorotridecanoic acid -- -- UJ Surrogate recovery below QC criteria

DSG03 MW-31 Perfluorotetradecanoic acid -- -- UJ Surrogate recovery below QC criteria

DSG03 MW-31 Perfluorohexanoic acid -- -- J- Surrogate recovery below QC criteria

DSG03 MW-31 Perfluorooctanoic acid (PFOA) -- -- J- Surrogate recovery below QC criteria

DSG03 MW-28 Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG03 DGC-8D Perfluorodecanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG03 DGC-8D Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG03 DGC-8S Perfluorohexanoic acid -- -- J- Surrogate recovery below QC criteria

DSG03 MHW-1D Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG03 DDA-15-US Perfluorodecanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG03 DDA-15-US Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG03 UPA-01 Perfluorohexanoic acid -- -- J- Surrogate recovery below QC criteria

DSG03 MW-18 Perfluorohexanoic acid -- -- J- Surrogate recovery below QC criteria

DSG03 MW-18 Perfluorooctanoic acid (PFOA) -- -- J- Surrogate recovery below QC criteria

DSG03 P-5L (UPA) Perfluoroheptanoic acid -- -- J+ Surrogate recovery above QC criteria

 \\manchester\data\Projects\2001\013-6052 DS&G\Post FS\PFAS\2017-03 PFAS Sampling memo\Draft\Appx\App A\ 

 Data Narr Tables 2016_10 PFCs GW.xlsx Table 2 Page 3 of 4



February 2017 Table 2

Data Qualifications

September-October 2016 PFCs Groundwater Monitoring Event   

Delaware Sand & Gravel Superfund Site

New Castle, Delaware

013-6052.012

SDG Sample Name Constituent New Result New RL Qualifier Reason

DSG03 P-5L (UPA) Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG05 AWC-E1 (156) Perfluoroheptanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG05 AWC-E1 (156) Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG05 AWC-K1 Perfluoroheptanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG05 AWC-K1 Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG05 AWC-E2 (165) Perfluorododecanoic acid -- -- UJ Surrogate recovery below QC criteria

DSG05 AWC-E2 (165) Perfluorotridecanoic acid -- -- UJ Surrogate recovery below QC criteria

DSG05 AWC-E2 (165) Perfluorotetradecanoic acid -- -- UJ Surrogate recovery below QC criteria

DSG05 FDGW_101016 Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG05 DGC-5 Perfluoroheptanoic acid -- -- J+ Surrogate recovery above QC criteria

DSG05 DGC-5 Perfluorononanoic acid -- -- J+ Surrogate recovery above QC criteria

Abbreviations:

IS - internal standard

LCS/LCSD - laboratory control sample / laboratory control sample duplicate

QC - quality control

RL - reporting limit

SDG - sample delivery group

Qualifiers:

J : estimated result

UJ : non-detect result; estimated RL

J- : biased low result

J+ : biased high result
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December 14, 2016  
 
Ms. Theresa Miller 
Golder Associates, Inc. 
670 North Commercial Street, Suite 103 
Manchester, NH  03101 
 

Dear Theresa: 
 

Per your request, Eurofins Lancaster Laboratories Environmental, LLC (ELLE) has investigated the 
mishandling of samples for ELLE entry group 1718978, samples 8635689-8635693 and samples 
8635695-8635705. The investigation showed that the sample mishandling occurred during sample 
preparation.  An Investigation and Corrective Action Report (ICAR) was issued.   Department 
Management investigated the issues and the response was reviewed by QA.  The information has been 
routed to ELLE senior management.  The investigation is summarized below: 
 

While reviewing the raw data, the analyst noticed that the results did not make sense for the batch Quality 
Control (QC) samples.  The analyst checked the numbering on the extract vials to make sure they were 
correct.  Then the analysts pulled remaining volume for each of the sample extracts and re-analyzed the 
extracts.  The re-analyses of the initial extracts matched the initial analyses.  This information indicated 
that the mishandling of the sample extracts occurred during the sample preparation process. As a matter 
of course, all samples were re-prepared and re-analyzed.  Unfortunately, the re-extraction of all samples 
occurred outside of the technical holding time for sample extraction.   
 

The manager of the Specialty Services department investigated the sample preparation issue. Initially, all 
sample containers are lined up next to extraction glassware set-ups and are labeled to match.  There are 
two main points of transfer during the extraction process and with each transfer step the extracts are 
transferred from one set of labeled glassware to another.  It is during one or both of the transfer steps that 
the mishandling/mislabeling of samples occurred. However, it cannot be ascertained in which step or 
steps the mishandling occurred. As corrective action, changes were implemented for both steps of the 
sample preparation process to minimize reoccurrence of sample mishandling. One of the corrective 
actions entailed how equipment was set-up.  For this method, the extraction set-up is accessible from two 
sides (front and back).  The process for equipment set-up has been changed to always be performed 
from one specific side to ensure that the correct sample is grabbed. The other corrective action entailed a 
change to the labeling program so that the sample labels would print in order of the set-up and not a 
random order and reduce the likelihood that an incorrect label was affixed the sample extracts.  
Furthermore, all personnel were re-trained on these procedure changes and reminded of the importance 
of proper sample handling/labeling. 
 

I apologize for the errors with this data set and any inconvenience to you.  Should you have any 
questions about the information provided, please contact me at 717-556-7327 
 
Sincerely, 

 
Ruth Callaghan 
Principal Specialist 
Quality Assurance 
 
RC/mc 
 
cc: Nicole Maljovec (ELLE) 
       Alison Zoll (email) 
       Ross Bennett (email) 












































































































































































